Effects of BRB-I-28, a novel antiarrhythmic agent, and its derivatives on cardiac Na+,K(+)-ATPase, Mg(2+)-ATPase activities and contractile force.
The effects of BRB-I-28, SAZ-VII-22 and SAZ-VII-23, a novel class of antiarrhythmic agents and other 3,7-diheterobicyclo[3.3.1]nonane (DHBCN) derivatives on guinea pig myocardial Na+,K(+)-ATPase and Mg(2+)-activated ATPase activities were investigated in comparison with those of tedisamil, lidocaine and ouabain. BRB-I-28, SAZ-VII-22, SAZ-VII-23, tedisamil and their derivatives produced concentration-dependent inhibition on both Na+,K(+)-ATPase and Mg(2+)-activated ATPase. Ouabain had no effect on the Mg(2+)-activated ATPase activity and GLG-IV-44 had no significant inhibition on Na+,K(+)-ATPase. Molar refractivity, retention time in reverse-phase HPLC, and partition coefficients were determined and the influence of these three parameters on the inhibitory effects of DHBCN on ATPase was examined. It seems that inhibitory effects of DHBCN derivatives on Na+,K(+)-ATPase and Mg(2+)-activated ATPase increase with an increase in lipophilicity, while hydrophilic groups of the drugs may not be important for interaction between drugs and ATPases. The effects of BRB-I-28 on contractile force development in rabbit atrial and papillary muscles were studied. At paced rates of 0.5 and 1.0 Hz in atrial muscle, BRB-I-28 produced an apparent positive inotropic effect in isolated rabbit atrial muscle, which is consistent with its inhibitory effects on Na+,K(+)-ATPase and Mg(2+)-ATPase activities. Inhibitory effects on myocardial Na+,K(+)-ATPase and Mg(2+)-activated ATPase activities may be the basis of some electrophysiological effects of antiarrhythmic properties of BRB-I-28, SAZ-VII-22, SAZ-VII-23, and tedisamil.